Studies on Variability and Interrelationship of Panicle Components and Their Association with Grain Yield in
Traditional Rice 
Introduction
Rice (Oryza sative L.) is one of the most important cereals and is the main food crop to the lives of billions of people around the world as world rice consumption increased 40 percent in the last 30 years, from 61.5kg per capita to about 85.9kg per capita in terms of milled rice.(Source: www.unctad.org). It is considered as one of the oldest domesticated grain.
The genus Oryza probably originated in the humid regions of the Gondowana land supercontinents by Chang (1976) . In order to feed the growing population ventures are being made in all the rice growing areas to augment the yield per hectare but the success of hybridization and thereafter selection of desirable segregants depends largely on the selection of parents with high genetic variability for different characters. The diversity in crop varieties is considered as a significant parameter for increasing food production, in mitigating poverty and promoting economic growth overall contributing to the development of Agriculture. It serves as an insurance against unknown future needs and conditions thereby contributing to the stability of forming systems at local, national and global levels (Singh et al. 2000) . For a rational approach to the improvement of yield, it is essential to have some information on the nature of inheritance and association between different yield components and their relative contributions to yield. The correlation analysis measures the existence of relationship between various plant characters and determines the components on which selection can be based for improvement in seed yield. Hence, the present study was conducted to evaluate the extent of genetic variation and trait relationship for various panicle characters in the rice cultivars that all contributed to the yield, so accordingly after harvest, 23 such panicle component characters were examined for each variety to evaluate their contribution to the yield value.
II. Materials And Methods
The present investigation was carried out using 44 traditional lowland rice cultivars, , grain length, grain breadth, grain length/breadth ratio, grain thickness, kernel length, kernel breadth, kernel length/breadth ratio, kernel thickness, 100 grain weight, 100 kernel weight and panicle yield. Various statistical calculation procedures were undertaken for evaluation of the characters. Variance and covariance analysis was in the usual way suggested by Singh and Chaudhury (1985) . Genotypic and phenotypic coefficient of variation (GCV and PCV) were calculated using the formula suggested by AlJibouri et al. (1958) . For calculating the genotypic and phenotypic correlation co-efficient for all possible combination, the formula suggested by Singh and Chaudhury (1985) was adopted. Genotypic correlation coefficient is estimated according to the following formula.
The calculation of phenotypic correlation (r p ) and genotypic correlation (r g ) have been calculated from the corresponding variance and covariance.
III. Results And Discussion
The analysis of variance revealed highly significant mean squares due to genotypes for all the 23 characters of the panicle, including the presence of significant difference among genotypes. The considerable range of variation expressed for the traits indicated good scope for genetic improvement. The estimates of phenotypic coefficient of variation(PCV) revealed higher values than genotypic coefficient of variation (GCV) as for panicle length (8. for 100 grain weight and grain yield. Phenotypic coefficient of variation (PCV) followed almost a similar trend. The high values of GCV for these traits suggested the possibility of yield improvement through selection on these traits. Similar findings were also reported by Kaul and Kumar (1982) , Maurya et al. (1976) and Chakraborty and Hazarika (1994) .
Highest heritability was observed for 100 grain weight (99.99%) followed by 100 kernel weight (99.80%), grain breadth(97.77%), kernel breadth (97.48%), kernel length (96.24%), kernel length/breadth ratio (95.14%), grain length/breadth ratio (93.22%), kernel thickness (92.96%), grain thickness (92.70%), grain length (92.41%), panicle yield (88.80%), and number of grains on secondary branches panicle -1 (80.31%) (table 1). High heritability enables the breeder to select plants on the basis of phenotypic expression (Johnson et al., 1955) .However high heritability alone did not necessarily lead to increase genetic advance unless sufficient genetic variability existed in the population. Burton (1952) suggested that GCV together with heritability estimates would give the best picture of the amount of advance to be expected from selection. Characters like number of spikelets on secondary branches panicle -1 , 100 grain weight, 100 kernel weight, and panicle yield showed high amount of GCV along with high heritability. These characters could be improved directly through selection. This indicated predominance of additive gene action in expression of these traits as suggested by Panse (1957) and Gandhi et al. (1964) . Some additive portion of genetic variance is fixable in nature, so selection of these traits (on the basis of phenotypic performance) is expected to be effective. For effective selection, genetic advance was computed because high heritability does not necessarily mean an increased genetic response to signify the selective advantage accruing in an additive character (Johnson, 1955) . Hence, one has to consider high heritability estimates and high genetic advance together to select better potent with desirable additive effect (Panse, 1957) . In the present study, number of spikelets on secondary branches panicle -1 , number of grains on secondary branches panicle -1 ,100 grain weight, 100 kernel weight, and panicle yield itself showed high heritability together with high genetic advance. This indicated that these characters were mostly governed by the additive gene action. Therefore, selection based on phenotypic performance of these traits would be effective.
Regarding correlation study, interrelationships of major yield contributing characters on yield is essential to the plant breeder in order to ensure effective selection. In rice, number of findings based on common yield contributing traits has been reported (Rajagopalan, 1967 ; Shivani and Sree Rama Reddy, 2000) but these lacking for panicle components have also been reported (Jauoria et al., 1991). Of the two types of correlations, the genotypic correlation is chiefly accounted for linkage, pleiotropic action of genes and effect of selection. The phenotypic correlation is genotypic and environmental in origin and provides information about association between two observable characters.
In this study, genotypic correlation coefficients were in general higher than corresponding phenotypic ones demonstrating that the observed relationships among various characters were due to genetic causes. Panicle yield was significantly and positively correlated with number of primary branches panicle -1 , number of spikelets on secondary branches panicle -1 , number of grains on primary branches panicle -1 , grain length, grain breadth, grain thickness, kernel length, kernel breadth, kernel thickness, 100 grain weight and 100 kernel weight at both genotypic and phenotypic level (table 2) . This was in agreement with the earlier reports of Sinha et al (1999) . , results revealed a significant and negative relationship with most of the traits except number of grains on secondary branches panicle -1 . Importance of secondary branches for improvement of grain number was also reported by Prasad and Sharma (1973) .
IV. Conclusion
It has been observed that yield of rice per unit area is primarily determined by the mean panicle yield and the number of effective tillers (i.e. number of panicles). But beyond a certain limit, accommodating more tillers per unit area through choice of cultivar and for agronomic management cannot be expected to enhance yield; further, increase in yield per unit area would necessarily come from increase in mean panicle yield. Thus, information on panicle yield determination should be of considerable value in the development of heavy panicle type rice varieties having high yield potential and productivity.
Thus, in overall, it can be concluded that the grain characters in particular, as, grain length, grain breadth, grain thickness, kernel length, kernel breadth, kernel thickness, 100 grain weight and 100 kernel weight show a direct impact on the yield character of the panicle as a whole while the rest of the panicle component characters, as, panicle length, number of primary branches panicle -1 ,number of secondary branches panicle -1 ,number of spikelets panicle -1 ,number of spikelets on primary branches panicle -1 ,number of spikelets on secondary branches panicle -1 ,number of grains on primary branches panicle -1 , number of grains on secondary branches panicle -1 ,fertility % of spikelets panicle -1 , fertility % of spikelets on primary branches panicle -1 and fertility % of spikelets on primary branches panicle -1 contribute indirectly, i.e., via the grain components, to the yield character of the panicle.
Note: # -cm, @ -mm, $ -g 
